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ExPASy (Expert Protein Analysis System)

proteomics server

Switzerland: http://www.expasy.org/ at Swiss Institute of Bioinformatics, Geneva

Australia: http://au.expasy.org/ at Australian Proteome Analysis Facility, Sydney

Brazil: http://br.expasy.org/ at Laboratório Nacional de Computação Científica, Petrópolis 
Canada: http://ca.expasy.org/ at Canadian Bioinformatics Resource, Halifax 

Taiwan: http://tw.expasy.org/ at National Health Research Institute 

China: http://cn.expasy.org/ at Peking University

Korea: http://kr.expasy.org/ at Yonsei Proteome Research Center, Seoul



Introduction

� ExPASy是由瑞士生物資訊機構 (Swiss Institute of Bioinformatics，

SIB) 所架設的伺服器。此伺服器包含了資料庫、工具&軟體、教育

服務及一些相關連結。



Database

ExPASy所提供的資料庫包含了下列幾項：



UniProt Knowledgebase 

(Swiss-Prot and TrEMBL)

� ExPASy 本身是個資料庫的集合，主要所收集的資料是以蛋白質分子及蛋

白質體組學為主的相關資料。其中 UniProt Knowledgebase (Swiss-Prot 

and TrEMBL)是由SIB 和EBI (歐洲分子生物學機構)所共同維護的資料

庫，也就是由Swiss-Prot、TrEMBL和PIR資料庫所聯合組成的Universal 

Protein Knowledgebase (UniProt)聯盟。主要包含了兩部分：

� UniProtKB/Swiss-Prot:蛋白質序列資料庫，此資料庫提供高品質

的注解 (annotation)，包含了蛋白質功能的描述、結構的描述、是

否有後轉譯修飾(post-translational modifications)等。到2009年5月

26日為止，共有468,851筆資料。

� UniProtKB/TrEMBL: TrEMBL可視為對Swiss-Prot的補充，利用電

腦注解的方式補充Swiss-Prot的資訊。此資料包含了將所有EMBL核

酸序列轉譯成蛋白質序列，並加註於可能的功能。到2009年5月26日

為止，共有7,916,844筆資料。



http://ca.expasy.org/sprot/



Prosite database

� PROSITE: Database of protein domains, families and 

functional sites.

� PROSITE 是由瑞士生物資訊研究所負責維護的資料庫，利

用人工由文獻中蒐集資料整理而成。

� PROSITE 收集了在生物學上有顯著意義的蛋白質位點(site)

和特定的序列模式(pattern)，並能根據這些位點(site)和

模式(pattern)的資訊，利用電腦來進行快速鑑別工作，來

鑑定一個未知功能的蛋白質序列應該屬於哪一個蛋白質家

族以及可能的生物功能為何。



� PROSITE patterns

�一些具有生物重要性的胺基酸模式(patterns)。此模式可用

regular expressions來表示。(e.g. [AC]-x-V-x(4)-{ED})。

� PROSITE profiles

�有些蛋白質家族 (protein families)、生物功能或結構重要的區

域(domains) 無法利用被無法利用被無法利用被無法利用被 PROSITE patterns 所歸類出來所歸類出來所歸類出來所歸類出來，是

因為這些蛋白質的序列是非常的 divergence，但可以利用

weight matrices  (即 profiles) 的技術可以解決此一問題。

� A profile is a table of position-specific amino acid weights 

and gap costs.

� Release 20.49, of 26-May-2009 (1555 documentation entries, 

1308 patterns, 855 profiles and 861 ProRule)

Prosite database



輸入輸入輸入輸入AC或或或或ID或或或或pattern name
Ex: hydrogenase or PS00747

http://ca.expasy.org/prosite/



Enzyme nomenclature database 

� ENZYME是一個提供酵素命名相關搜尋的資料庫，而依據的酵素

命名方法主要是由International Union of Biochemistry and 

Molecular Biology (IUBMB)提供，我們用此方法可以得到此酵素

的EC (Enzyme Commission) number。



Access to ENZYME 

� 直接輸入此酵素的EC number搜尋結果

� 用Enzyme class直接以酵素的分類方式找尋

� 輸入Official name或是Alternative name搜尋結果

� 利用此酵素反應相關的Chemical compound搜尋

� 利用此酵素反應相關的Cofactor搜尋

� 用Comments lines來進行搜尋

� SRS (Sequence Retrieval System)



輸入一組輸入一組輸入一組輸入一組EC Number
來搜尋結果來搜尋結果來搜尋結果來搜尋結果

Access to ENZYME

http://ca.expasy.org/enzyme/



ExPASy 蛋白質體工具

ExPASy

Tools and software packages



Proteomics and sequence analysis tools

� 蛋白質身份辨識與理化特性分析 (Identification and characterization)

� 人工轉譯分析 (DNA -> Protein)

� 相似序列搜尋 (Similarity searches)

� 樣板序列搜尋與分析 (Pattern and profile searches)

� 轉譯後修飾預測 (Post-translational modification prediction)

� 拓樸特性預測分析(Topology prediction)

� 一級結構分析 (Primary structure analysis)

� 二級結構分析 (Secondary structure prediction)

� 三級結構分析 (Tertiary structure)

� 序列比對 (Sequence alignment)

� 演化樹分析 (Phylogenetic analysis)

� 生物學關鍵字分析 (Biological text analysis)



Pfam Database 

http://pfam.sanger.ac.uk/



Databases for Protein Structure Databases for Protein Structure 



Molecular Biology Database CollectionMolecular Biology Database Collection

~ ~ more than 1000 databasesmore than 1000 databases

• Nucleotide Sequence Databases 

• RNA sequence databases 

• Protein sequence databases 

• Structure Databases 

• Genomics Databases (non-vertebrate) 

• Metabolic and Signaling Pathways 

• Human and other Vertebrate Genomes 

• Human Genes and Diseases 

• Microarray Data and other Gene Expression Databases 

• Proteomics Resources 

• Other Molecular Biology Databases 

• Organelle databases 

• Plant databases 

• Immunological databases 

Nucleic Acids Research, 2008, Vol. 36, Database issue D2-D4

The Molecular Biology Database Collection: 2008 update



• Structure Databases
– Small molecules 

• AANT - Amino Acid - Nucleotide interaction 
database 

• ChEBI - Chemical Entities of Biological Interest 

• ChemBank 

• ChemDB 

• CSD - Cambridge Structural Database 

• DrugBank 

• Het-PDB Navi 

• HIC-Up 

• Klotho 

• LIGAND 

• PDB-Ligand 

• PubChem 

• R.E.DD.B. 

• SuperDrug 

• SuperNatural

– Carbohydrates 
• BCSDB/Glycoscience 

• CCSD - Complex Carbohydrate Structure 
Database (CarbBank) 

• CSS - Carbohydrate Structure Suite 

• Glycan 

• Glycoconjugate Data Bank 

• GlycoMapsDB 

• GlycoSuiteDB 

• Monosaccharide Browser 

• SWEET-DB 

• Structure Databases
– Nucleic acid structure 

• Greglist 

• GRSDB 

• ITS2 

• MeRNA 

• NCIR - Non-Canonical Interactions in RNA 

• NDB 

• NTDB 

• QuadBase 

• Rfam 

• RNA FRABASE 

• RNA SSTRAND 

• RNABase 

• RNAJunction 

• SARS-CoV RNA SSS 

• SCOR - Structural Classification Of RNA 

• Vir-Mir db

– Protein structure 
• 3D-Genomics 

• 3DID - 3D interacting domains 

• ArchDB 

• ASTRAL 

• AutoPSI 

• BANMOKI 

• BioMagResBank 

• CADB - Conformational Angles DataBase 
of Proteins 

• CATH 

• CE 

• CoC Central 

• ColiSNP 



• Structure Databases
– Protein structure 

• Columba

• CSA - Catalytic Site Atlas 

• Dali database 

• DBAli 

• Decoys-R-Us 

• DisProt - Database of Protein Disorder 

• DMAPS 

• Dockground 

• DomIns - Database of Domain Insertions 

• DSDBASE - Disulfide Database 

• DSMM - a Database of Simulated Molecular Motions 

• E-MSD - EBI-Macromolecular Structure Database 

• eF-site - Electrostatic surface of Functional site 

• EzCatDB 

• FireDB 

• FSN 

• Gene3D 

• Genomic Threading Database 

• GTOP - Genomes To Protein structures 

• HOMSTRAD - Homologous Structure Alignment Database 

• HotSprint 

• IMB Jena Image Library 

• IMGT/3Dstructure-DB 

• IMOTdb 

• MALISAM 

• LPFC 

• MegaMotifbase 

• MMDB 

• ModBase 

• MolMovDB - Database of Macromolecular Movements 

• PASS2 

• Structure Databases
– Protein structure 

• PDB 

• PDB-REPRDB 

• PDBselect 

• PDBsum 

• PDB_TM 

• PepConfDB 

• PFD - Protein Folding Database 

• Phospho3D 

• PIDD 

• PMDB - Protein Model Database 

• Structure Superposition Database 

• ProSAS 

• PROTCOM 

• PRTAD 

• RESID 

• S4: Structure-based Sequence Alignments of SCOP 

Superfamilies 

• SCOP - Structural Classification Of Proteins 

• SCOPPI 

• SitesBase 

• SNAPPI 

• SSToSS - Sequence-Structural Templates of Single-

member Superfamilies 

• STINGreport 

• SUPERFAMILY 

• SURFACE 

• SWISS-MODEL Repository 

• TargetDB 

• TMBETA-GENOME 

• TOPOFIT-DB 

• TOPS - Topology Of Protein Structures 



Protein Data Bank (PDB)

� http://www.pdb.org/

� Structure data determined by X-ray crystallography

and NMR

� The data include the atom coordinate, reference, 

sequence, secondary structure, disulfide bond ……etc.



The number of protein structure and

the last update date

PDB Statistics
57944 Structures
Last Update: Jun 02, 2009







Tutorial About This Site 

Flash

1

2

http://www.pdb.org/pdb/tutorials/Main_Tutorial.swf



PDB ID or keyword 

Author

Structural Genomics Center

Chemical Name

Chemical ID

PDB ID or keyword 

Author

Structural Genomics Center

Chemical Name

Chemical ID

Search



Advanced Search Interface 

1

2
Add Query

here !

3



1L6H
1 2 3

Click

Search PDB ID: 1L6H



Structure Summary : 1L6H

PDB ID



View Structure : 1L6H

KiNG Jmol

WebMol Protein Workshop

QuickPDB



Sequence / Structure Details 



Biology and Chemistry Report 



Geometry 



Download/Display File 



Download/Display File 

x      y     z



PDB File Title Section 

HEADHEAD
First line of the entry, contains PDB ID code, 
classification, and date of deposition. HELIXHELIX Identification of helical substructures. 

COMPNDCOMPND
Description of macromolecular contents of 
the entry. CRYST1CRYST1 Unit cell parameters, space group, and Z. 

SOURCESOURCE
Biological source of macromolecules in the 
entry. ORIGXnORIGXn

Transformation from orthogonal 
coordinates to the submitted coordinates (n 
= 1, 2, or 3). 

AUTHORAUTHOR List of contributors. SCALEnSCALEn
Transformation from orthogonal 
coordinates to fractional crystallographic 
coordinates (n = 1, 2, or 3). 

REVDATREVDAT Revision date and related information. MTRIXnMTRIXn
Transformations expressing non-
crystallographic symmetry (n = 1, 2, or 3). 
There may be multiple sets of these records. 

JRNLJRNL
Literature citation that defines the 
coordinate set. ATOMATOM

Atomic coordinate records for standard 
groups. 

REMARKREMARK
General remarks, some are structured and 
some are free form. HETATMHETATM Atomic coordinate records for heterogens. 

SEQRESSEQRES Primary sequence of backbone residues. TERTER Chain terminator. 

FORMULFORMUL Chemical formula of non-standard groups. ENDEND Last record in the file. 



Ramachandran Plot



Ramachandran plot

ββββ-strand:

-180 < φ < -60

180 > ϕ > 60 

αααα-helix:

ϕ: ~ -60 



External Links 



External Links 



Molecular Graphics

� 是一種可顯現出生物巨分子結構的軟體是一種可顯現出生物巨分子結構的軟體是一種可顯現出生物巨分子結構的軟體是一種可顯現出生物巨分子結構的軟體，，，，包含蛋白包含蛋白包含蛋白包含蛋白

質質質質、、、、DNA、、、、RNA、、、、化學小分子和化學小分子和化學小分子和化學小分子和金屬等皆可藉由視金屬等皆可藉由視金屬等皆可藉由視金屬等皆可藉由視

覺化軟體來呈現他們的結構覺化軟體來呈現他們的結構覺化軟體來呈現他們的結構覺化軟體來呈現他們的結構。。。。

� 視覺化的軟體可以輔助觀察巨分子的結構視覺化的軟體可以輔助觀察巨分子的結構視覺化的軟體可以輔助觀察巨分子的結構視覺化的軟體可以輔助觀察巨分子的結構、、、、作用作用作用作用

力力力力、、、、表面特性等表面特性等表面特性等表面特性等。。。。尤其在藥物設計尤其在藥物設計尤其在藥物設計尤其在藥物設計、、、、分子模擬上有分子模擬上有分子模擬上有分子模擬上有

很大的應用空間很大的應用空間很大的應用空間很大的應用空間。。。。

咖啡因 阿斯匹靈 膽固醇 維生素B12 血紅蛋白



Molecular Graphics

• MDL Chime

• RasMol

• PyMOL

• Cn3D

• Swiss PDB viewer

• MOLMOL

• MolScript

• Raster3D

• GRASP

• WebLabViewer



Thank you!


